relation structure of regional cerebral glucose metabolism from PET. J Cereb Blood Flow Metab 9:S729 AUTHORS' REPLY TO K. J. WORSLEY To the Editor: We appreciate the thoughtful com ments of Dr. Worsley about our article, "The Met abolic Centroid Method for PET Brain Image Analysis" (Levy et aI., 1988) . For the most part, we agree with his comments; however, we wish to clar ify those issues in which we seem to differ.
The centroid method was intended to be a simple tool for detecting spatial asymmetries in a data set of positron emission tomography (PET) functional brain images. The method is certainly not a gener alized classifier of PET brain images. On the other hand, the computer program to implement the method is short and simple, and it summarizes a three-dimensional data set into four easily interpret able numbers: the zeroth and the first geometric moments of the metabolic rate images.
Whether these numbers totally characterize the metabolic image is another matter. Clearly, they do not for all applications. Clearly, having additional descriptors-other features-would also be desir able. Using the global approach of the centroid method, one could also compute the second or even higher moments of the image data set by modifying the exponent of the weighting factor (Hu, 1961; Smith et aI., 1971; Dudani et aI., 1977; Teh and Chin, 1988) . Perhaps these higher moments will ex pand the power of the method to discover patterns in the image data set. Perhaps not.
We disagree with Dr. Worsley that the method fails to detect a symmetrical increase in metabolic activity. Although the first moments would not change if the metabolic rate were to increase uni formly for all tissue, the zeroth moment certainly would change because it is a measure of the average metabolic activity of the whole brain.
Dr. Worsley's suggestion to use the absolute value of the x-location as a weighting factor to de tect symmetrical changes in the funcational distri bution is interesting. But, it is only one of many possible weighting functions one could apply. For example, weights based on the Legendre moments (Teh and Chin, 1988) or those of the Zernicke mo ments (Teague, 1980) are also interesting candi dates.
The intention of the article was not to explore all possible strategies for applying weighting factors, but rather to present a simple approach to the anal ysis of PET brain metabolic images not requiring a priori identification of anatomical regions of inter est.
We are currently applying extensions of the cen troid method to generate new ways of analyzing functional PET brain images in which features iden tified in an image data set point to the associated anatomical regions of interest. Dr. Worsley pre defines 30 anatomical regions to approximate the entire brain; the metabolic centroid method deals with the whole brain without regard to the anatomy. Both approaches have advantages and limitations.
We agree with Dr. Worsley that there are numer ous possible and plausible strategies one can adopt to analyze functional brain images. We hope all of us in the PET community continue to explore these possibilities.
